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U-H-F MEASUREMENTS 
WITH THE TYPE 874-LB SLOTTED LINE 


• ONE OF THE IMPORTANT BASIC MEASURING INSTRU- 
MENTS USED at ultra-high frequencies is the slotted line. With it the 
standing-wave pattern of the electric field in a coaxial transmission line 
having a kno\Mi characteristic impedance can be accurately determincHl. 
From a knowledge of the standing-wave pattern several clniracteristics 
of the circuit connected to the load end of the slotted line can be ol)- 
taiiK^d. For instance, the degree of mismatch iM^twwn the load iind the 
transmission line can be calculated from the ratio of the amplitude of 
the maximum of the wave to the amplitude of the minimum of the 
wave, which is called the voltage standing-wave ratio, VSWlf. 'Fhe 
load im|KHiance can l^e calculated from the staiuling-wave ratio aiul 
the position of a minimum point on the line with i-espect to the load. 
The wavelength of the exciting wave can be measured by obtaining 
the distance between minima, preferably with a los.sless load to obtain 

Figure 1. View of equipment for itonding-wove and impedance measurements, consist¬ 
ing of Type 874-LB Slotted Line with Type 874-LV Micrometer Vernier, Type 1231-P4 
Adlustoble Attenuator, Type 1231-B Amplifier with Type 1231-P2 Tuned Circuit, and 
Type 874 R32 Patch Cord. 
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I he greatest resolution, as successive 
minima or maxima are spaced by one- 
half wavelength. The properties outlined 
above make the slotted line valuable for 
many different types of measurements 
on antennas, components, coaxial ele¬ 
ments, and networks. 

DESCRIPTION 

The Type 874-LB Slotted Line* is a 
50-ohm, air-dielectric, coaxial transmis¬ 
sion line with a longitudinal slot in the 
outer conductor. The inner conduc¬ 
tor is supported, at its ends only, by 
two Type 874 Connectors, thus mini¬ 
mizing reflections and discontinuities 
caused by dielectric supports. An elec¬ 
trostatic pickup probe, mounted on a 
sliding carriage, projects through the 
slot and samples the electric field 
witliin the line. Coupling between line 
and probe is adjustable by changing the 
probe penetration, and the maximum 
longitudinal travel of the probe is 50 
(*m.s., which is one-half wavelength at 
3(X) Me. The position of the probe is in¬ 
dicated on an adjustable centimeter 
scale mounted on the line as sho\vn in 
F'igure 1. The carriage can be moved 
along the line by grasping the knob or 
t he base of the carriage and sliding it, or 
by lightly pressing down and turning the 
knob. The knob is attached to a pair of 
tapered disks which span one of the 
reinforcement rods. When the knob is 
pushed down, the tapered disks grip the 

•Thurston. W K . ••.Simple Complete Coaxial MetuurinK 
KQuipmeut for the r-Fl-F Tlange,” General Radio Erperi- 
miytler, Vol 24. No 8, January, lO.iO. 

Figure 2. Top view of slotted line, wi 


rod and roll along it when turned, thus 
driving the carriage. 

Either a crystal rectifier or a receiver 
can be used as a detector of the r-f volt¬ 
age induced in the probe. A built-in crys¬ 
tal mount is incorporated in the carriage, 
and a Type 874 Connector is provided 
for the receiver. When the crystal is 
used as a detector, it is tuned to the op¬ 
erating frequency by a Type 874-D20 
Adjustable Stub, which plugs into a con¬ 
nector on the probe carriage. Usually an 
amplitude-modulated signal is used with 
the crystal detector, and the crystal out¬ 
put is an audio-frequency voltage, which 
is fed through a calibrated attenuator 
into an amplifier supplied with an in¬ 
dicating meter, such as the Type 1231- 
P4 Adjustable Attenuator and the Type 
1231-B /\jnplifier and Null Detector. 

The a-f voltage is very closely propor¬ 
tional to the square of the r-f input 
voltage over a wide range of input volt- ^ 
age as shown in Figuie 3. The charac¬ 
teristics of several detectors are outlined 
in Table 1. 

PERFORMANCE 
Frequency Range 

The usable frequency range of the 
Type 874-LB Slotted Line is deter¬ 
mined by the type of measurement being 
made. For general impedance measure¬ 
ments, the slotted section of the line 
must be at least half a wavelength long, 
which sets the lower-frequency limit at 
300 Me. However, satisfactory operation 
for many applications at somewhat 

Micromefer Vernier and 20-Cfn. Jhib. 
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TABLE 1. DETECTOR CHARACTERISTICS 


DETKcrroR 

Oscillator Signal 

Equipment 

AnVANTAfSES 

Disadvantages 

Crystal 
( Built in) 

Modulated 

(Type 1209-A U-H-F Oscil¬ 
lator and Type 1207 Modu¬ 
lator, or Type 1021-AU U- 
H-F Signal Generator can 
be used from 250 to 920 
Me.) 

Audio amplifier^ with indicat¬ 
ing meter (Type 1231-B Am¬ 
plifier with Type 1231-P2 
Filter and preferably Type 
1231-P4 Calibrated Attenua¬ 
tor). 

1. Good sensitivity if audio 
amplifier gain adequate. 

2. Simple. 

3. Well shielded. Leakage in 
measurement of high SWR’s 
rarely a problem. 

4. Performance when used 
with Type 874-F500 and 
Type 874-FlOOO Low-Pass 
Filters satisfactory for most 
measurements. 

5. Covers a very wide fre¬ 
quency range. 

1. Harmonic rejection poor. 

May cau.se trouble in meas¬ 
urement of high SWR’s. Can 
be cured by low-p.‘is.s filter. 

2. If sine-wave modulation 
u.se<l, frequency modulation 
u-sually produced at upper 
end »)i oscillator frequency 
range may cause trouble in 
measurement of very high 
SWR’s. Square-wave modu¬ 
lation eliminates difficulty. 

Crysttil 
(Built in) 

CW 

(Type 1209-A U-H-F Oscil¬ 
lator or Type 1021-AU U- 
H-F Signal Generator can 
be used from 250 to 920 
Me.) 

Microarameter with sensitiv¬ 
ity of 50 pa or better. 

1. Simple. 

2. Covers a very wide frequen¬ 
cy range. 

1. Insensitive, requires large 
oscillator power. Oscillators 
referred to do not have ade¬ 
quate output even for mod¬ 
erately high SW'R meas¬ 
urements. 

Receiver 
(Type 874-MR 
Mixer 

Rectifier) 

CW 

(Type 1209-A I'-H-F Oscil¬ 
lator or Type 1021-AU U- 
H-F Signal Generator can 
be u.'^etl from 250 to 920 
Me.) 

Type 874-MR Mixer Recti¬ 
fier,* Type 1208-A or 1209-A 
Oscillator and either a com¬ 
munications receiver or the i-f 
amplifier .section of an AN/ 
APR4 or an AN, APRl re¬ 
ceiver. 

1. Good sensitivity. 

2. Very well shielded against 
leakage. 

3. Covers a wide frequency 
range. 

4. Good selectivity. 

1. Requires several pieces of 
equipment. However, much 
of this is u.sually available 
in the laboratory. 

Receiver 
( Such as 
AN/APR-4, 

.\N/APR-1, 
etc.) 

CW 

(Type 1209-A U-H-F Oscil¬ 
lator or Type 1021-AU U- 
H-F Signal Generator can be 
used from 250 to 920 Me.) 

Receiver. 

1 1 

1. Good sensitivity. 

2. Good selectivity- 

1. Some receivers are not suf¬ 
ficiently well shielded for 
use at very high frequen¬ 
cies. 


*Thur»ton, W. U., loc. cit. *Karplu«, E., "Ttpk 874-MR Mixer Recti6ep,‘* Expfrimfnter, Vol. 24, No. 12, May 1950. 
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lower freqiienries <*an l»e obtained I by 
adding lengths of Tyi’K S74-L'^0 Air Line 
between the load and the slotted line 
and moving them lo the other end of the 
slotted line to make meiisiirements closer 
lo the load. The lenjjihs should be moverl 
ahead of the slotted line rather than 
completely removiMl, as under the former 
c<inditions the generator sees a constant 
impedance and, hence, its voltage and 
fre(|uency <lo not change*. The upper fn*- 
cpiency limit is set by the frequency at 
which t he reflect ions from the connectors 
seriously afTeeU tlu* measurements and, 
in the extreme, by the cut-off fretpiency 
for the propagation of higher order meales 
along tlie line. Figure 4 shows the re¬ 
flection from a pair of connectors as a 
function of fre(iuency up to loOO M(*. 
'riie cut-ofT frec|uency for the first higher 
order nuKle is about 9(HM) Me. 


Constancy of Probe Coupling 

No slottf*^! line is perfect, and slight 
imperfections in construction will show 
up as variations in coupling betweem 
line and prol>e. I'la^se variations are 



RELATIVE R-F INPUT VOLTAGE 



Figur* 4. Standmg>wove ratio of Type 874 Cooxiol 
Connectors os a function of frequency. The values 
ploMed are the averages of measurements made on 
o group of correctors. The maximum SWR measured 
at any point wos 0.5 db. 


caused mainly by deviatimis from true 
concentricity in the center conductor 
and by radial movements of the probe 
produced by mechanical imperfections 
in the outer surface of the line or the 
probe carriage. 

One method of chwking the variation 
in ('oupling wit It pasition is to apply a 
lOOO-cycle signal to the slotted line with 
its load end open-circuited, remove the 
tuning stub, connect the input of an 
amplifier to the terminals formerly used 
for the tuning stub, and observe the 
variation in amplifier output with posi¬ 
tion. A calibration curve of the line can 
be made in this manner.^ Figure 5 shows 
the measured voltage standing-wave 
pattern along a line at SOO Me on the 
top, the measured lOOO-cycle calibration 
curve in the middle, and the corrected 
voltage standing-wave pattern on the 
bottom. The deviation of the points from 
a tnie sine wave in the lower curve is 
within the experimental accuracy of the 
measurements. 

*.\lthouich twnip pxnennif>ntei> on other of xIottMi 

line« have not found a reaaonable acreement between lo«> 
freciuenry and hiffh'frequeary calibrntionx, the exjierien»‘e 
»iln thb line ha* shnirn the agreement to he kotmI 

Figure 3. Rectification characteristics of severol typi¬ 
cal crystals, as measured on the Type 1231-P4 Adjust¬ 
able Attenuator with the Type 1231-B Amplifier set at 
maximum sensitivity and hill-scale deflection. The 
deviation from the squore-law characteristic It less 
than db for an input voltage ronge of 15 db. This 
range can be increased to about 20 db by using 
lower scale deflections on the amplifier output meter. 
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As shown in the figure, the maximum 
variation in i)robe coupling is three per 
cent, but this is not necessarily the actual 
uncertainty in the measurements, even 
if no corrections are used. If the fre¬ 
quency is high enough so a number of 
maxima and minima can be measured 
and averages obtained, the actual errors 
may be reduced greatly. For example, 
in Figure 5, a voltage standing-wave ra¬ 
tio of 1.035 is obtained by taking aver¬ 
ages only of the measured curve, which 
is close to the corrected value of 1.043. 

The increase in the accuracy of the 
averaging process with frequency, owing 
to the greater number of maxima and 
minima involved, makes it possible to 
achieve greater accuracy without apply¬ 
ing corrections at moderately high fre¬ 
quencies than that at low frequencies. 
The accuracy does not increase indef¬ 
initely with frequency, however, as the 
^ reflections from the connectors increase 
at high frequencies, as shown in Figure 4, 
and become the predominant source of 
error. 

Impedance Measurement 

The impedance of a circuit is measured 
by first short-circuiting the line at the 
point at which the impedance is de.sired 
and finding the location, Zi, of a minimum 
point on the slotted line. (If the short 
circuit cannot be made exactly at the 
point in question, it should be made as 
close as possible to the desired point and 
the electrical distance between the two 
points measured. The position of the 
minimum should then be corrected for 
the difference.) Next remove the short 
circuit, connect the circuit to be mea.s- 
ured, and measure the amplitudes of the 
minimum, and the maximum, 

Figure 5. Correction curve measured at 1000 cycles, 
for a Type 874*LB Slotted Line, and its application to 
a series of measurements at 800 Me. 


points and the position, Uy of the mini¬ 
mum nearest the original minimum. (Do 
not neglect to correct for the square-law 
characteristic of the crystal, if used.) 
The voltage standing - wave ratio, 
F*SII7e, is then 


VS\VR = 


E„ 


and 


The impedance is determined from 
these data through the use of the Smith 
Chart* or transmission-line equations. 

To use the Smith Chart shown in 
Figure 6, proceed as follows: 

1. Find the point on the resistance 
axis corresponding to the reciprocal of 
the standing-wave ratio. 


VSWR 


2. Divide AZ by the wavelength, X, or 
3 X 10*® , , ^ 

77 -r, and find the corresponding 

J {cycles) 

point on one of the scales on the outeT 
circumference. If the minimum with the 
line shorted lies on the generator side of 
the minimum position with load con- 


*Smith, P. H., /In Improved Tran»mia$ion Line Calcuhdor, 
ELECTKONICS, Vol. 17. No. 1. pp. 130-133, 31S-325, 
Janutiry, 19-14. 



oistamce: along line in cm 
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use the wavelengths toward 
GENERATOR Scale. If it lies on the load 
side, use the WAVELENcrnis toward 
LOAD scale. Then draw a line from the 
point on the wavelengths scale to the 
center of the chart. 

3. Swing an arc around the center of 
the chart, passing through the point 
found in Step 1 and the line drawn in 


Step 2. The coordinates of the jmint of 
intersection of the arc and line are the 
normalized components of the imped¬ 
ance of the unknown circuit. Multiply 
these values by oO to obtain the im¬ 
pedance in ohms. 

The admittance of the unknown cir¬ 
cuit rather than the impedance can be 
obtained in manner similar to that out- 


Figure 6. Smith Chart with example plotted. 
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lined for impedance. Also, corrections 
can easily be made for tlie loss in the 
transmission line between the unknown 
and the slotted line on the impedance or 
admittance. A slide rule version of the 
chart* is available which eliminates the 
necessity of marking the chart. 

If the standing-wave ratio is meas¬ 
ured in db, as it is with the Type 1231-B 
Amplifier and the Type 1231-P4 Ad¬ 
justable Attenuator, it is more con¬ 
venient to determine the radius of 
the arc directly from the standing- 
wave scale shown below the Smith 
Chart. 

The transmission-line equation which 
can be used for this calculation and 
which is more accurate, although much 
more tedious to use, is 

1 — j {VSWR) tan 6 
(V\Sir/?)—j tnnO 

. 2 M 

^ where 0 = radians. 

The sign of A/ is positive when the 
short-circuit minimum is on the load 
side of the load minimum, and vice versa. 

High Standing-Wave Ratio Measure¬ 
ments 

When the standing-wave ratio is high, 
the determination of the VSWR by 
measurements of the maximum and 
minimum voltage amplitudes is difficult 
for the following reasons: 

1. The large difference in voltage be- 
tNveen the maximum and minimum 
points makes the requirements on the 
detector linearity severe. 

2. The depth of the minimum makes 
it necessary to use a reasonably large 
probe penetration in order to obtain 
adequate sensitivity. The effective shunt 
impedance produced across the line by 

^ the probe decreases as the penetration 

^MAnuracturetl by the Emeloit! Corporation. Arlington, 

N .1. 


increases and, since the line impedance 
at the maximum voltage point increases 
as the standing-wave ratio increases, 
errors are likely to be caused by the effect 
of the probe impedance on the voltage 
maximum. A more accurate method of 
measuring standing-wave ratios greater 
than 10 is by the width of the minimum 
method. In this method, measurements 
are made near the minimum voltage 
point only. The minimum voltage ampli¬ 
tude is determined, and the distance, 
A in centimeters, measured between 
points on the line at which the voltage 
is the \/2 times the minimum voltage. 
Then 

\ 3 X HP 

VSWR^—^ -^ 

X A T J A 

where \ is the wavelength in centimeters 
and / the frequency in cycles of the ex¬ 
citing signal. The expression is actually 
an appro-ximation, which is accurate as 
long as the standing-wave ratio is large. 
At a standing-wave ratio of 10, the error 
is one per cent. 

With the Type 874-LV Micrometer 
Vernier Attachment, the width of the 
minimum can be determined to an accu¬ 
racy of approximately diO.002 centi¬ 
meter. 

At very high standing-wave ratios the 
losses in the slotted line may have an 
api)reciable effect on the measurements. 
To keep this error as low as possible, I he 
voltage minimum nearest the load should 
be measured. The effect of the lo.ss in the 
line on the measurements can be cor¬ 
rected for, if the loss is known. The h)ss 
can be determined b\' measuring the 
standing-wave ratio with the slotted line 
terminatefl in a Type 874-W() Open- 
Circuit Termination, which is shielded 
to pre\Tnt small radiation losses from 
the end. Figure 7 is a curve showing the 
measured standing-wave ratio as a func¬ 
tion of frequency. The circular points 
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Figure 7. VSWR and altenuotion constant of a Type 
874«IB Slotted Line terminated in an open circuit. 


are the measured points for the 
and h wavelength resonances. Figure 7 
also shows the attenuation constant of 
the line calculated from the measured 
*S]F/2. The dotted line indicates the at¬ 
tenuation constant calculated from the 
conductivity of the plating on the 
inner and outer conductors. These 
points are seen to lie close to the 
theoretical curve. The use of these data 
to correct the measured V^SIVR is de¬ 
tailed in the instruction book supplied 
with the slotted line. 

Harmonics 

Another source of error in the measure¬ 
ment of high standing-wave ratios is the 


presence of harmonics in the generator 
output. The minima for harmonics will 
not necessarily aj^pear at the same point 
along the line or have the same ampli¬ 
tude at the minima as the fundamental 
and, hence, a small harmonic component 
in the signal fi om the generator may pro¬ 
duce a harmonic signal many times that 
of the fundamental at a minimum point. 
Therefore, if the detector will respond 
at all to harmonics, difficulty may be en- 
countere<l. Receivers in general have 
good harmonic rejection; but the tuned 
crystal detector may respond as well to 
various harmonics as to the fundamental 
because the tuning stub has higher order 
resonances. When the crystal detector is 
used, and preferably even when a re¬ 
ceiver is used, a good low-pass filter such 
as the Type 874-F500 or FI000 Low- 
Pass Filters are required for measure¬ 
ments of high staiuling-wave ratio to 
reduce the harmonics to an insignificant 
magnitude. 

Frequency Modulation 

The presence of appreciable frequency 
modulation on the applied signal may 
also have a serious effect on the results 
when the standing-wave ratio is very 
high. The Type 1209 Oscillator and 
Type 1021-AU or Type 1021-AV Signal 
Generator are satisfactory for modulated 
signal measurements at fifty per cent 
modulation up to about 750 Me. At 


Rgure 6. Block diagram of a tronsformer for matching a load to a 50-ohm line. 

1 STUB 
1 TYPE 
874- D50 


SOURCE 



TYPE 874-LB 

n., 


50 OHM LINE 

SLOTTED LINE 

— 1 TEE [— line STRETCHErI- 

LOAD 



TYPE TYPE 874-LA 



874-T adjustable 
LINE 


STUB 

TYPE 

874-D20 





TYPE I23I-B 


AMPLIFIER 
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;TYPE874*C FLEXIBLE 50 OHM CABLE BONDED 

CABLE CONNECTOR COAXIAL CABl.E TQ CHASSIS 



Figur# 9. Ona method of connecting o component to a dotted line. The equivalent circuit it thown at the right. 


higlioi* frotniorifios, roastmably largt* rr- 
ntrs an* ftitMliiretl in moasiirenionts of 
staiitiinR-wavp ratios of the onlor of 5(K) 
to KMH). At standinK-wavo ratios hrlow 
100, the orror is usually iipj^ligihlo. 

APPLICATIONS 

Matching 

The Typk 874-LR .‘^lotted Lino u useful in 
inutehiuK ii loud to a line by means of a mnteh- 
niK tniiinfonncr aa shown in the block diagram 
in Figure 8. The adjustment of the two trans¬ 
former elements may be veiy tedious unless a 
systematic pntcedure is followed. One procedure 
which usually givea good results is as follows^: 

^ I. Set the prf»l>e in the slotted line to a mini- 
inuiti |)oint and adjust the detector sensitivity 
until a reading of about twenty per cent of full 
scale Is noted on the detector meter. 

2. Adjust one element in the transformer and 
/o//oM) the minimum with the probe on the 
slotted line. Continue the adjustment until the 
minimum reading renc*hes a maximum value. 

3. Then adju.st the other element in the trans¬ 
former in the sanie manner as above. 

4. Alteriuite between the two adju.stineJits 
until the minimum reading is roughly maxi¬ 
mised. If the impedance of the generator driving 
the line is 50 ohms resistive, the load would be 
matched to the line when the minimum reading 
is at its ma.ximuni. 

5. If the generator is not maichetl to the line 
the act ual magnitudes of both the maximum and 
minimum voltages on the line, that is, the 
V'*S1F/^, should he measured and each of the 
transformer elements readju.sted in succession 

minimise the ratio of these voltages. 

Measurement of Components 

The Typk 874-LB Slotted Line can he used 
to measure the impedance of components of all 

7|( there m % Urge mimuitch between generator and load. 
1>etter rmutta can be ohuined by inserting a Ttme 874- 
fJG KMb pad between the generator and the line. 

Figure 10. Recommended method of connection when 
isoloted components ore to be measured. 


tyjies. At high frc<|uenc’ies, the measured im¬ 
pedance of any component is greatly affecled 
by lead length and |K>8itioiL and, for the most 
accurate results, measurementjt .should he made 
with the component mnnected in the circuit in 
which it is used. If this cannot be done, meas¬ 
urements should he niatle under conditions a« 
closely approximating the operating conditions 
as possible. Large errors can he caused by the 
reactance of leads u.setl to connect the com- 
|K)nent under test the einl of the slotted line 
and, hence, the length of leads not actually a 
part of the eomiionent under test must, he 
ininimized. 

One method of obtaining flexible coniie^’ting 
leads without introducing large errors is to 
make the connecting lead a flexible coa.xinl 
cable having the same charat'ieristic impedance 
as the slotted line. The center conductor of the 
cable is extended a short distance !>eyond the 
end of the braid to connect to one end of the 
unknown, and the liraid itself connected to the 
other. The actual lemls thus are made very 
short. 

The leads efTectively introduce a shunt ch- 
pacitan(*e across the erul of the coaxial cable 
luid an inductance in series with the unknown 
impedance as shown in the approximate equiv¬ 
alent circuit in Figure 9. The miignitude of the 
shunt capacitance is determined by disconnect¬ 
ing the unknown and without disturbing the 
position of the leads, measuring the reactance 
seen across the end of the cable. For this meas¬ 
urement, as well as for the measurement with 
the «)mponent connected, a voltage minimum 
on the slotted line is first found with the end of 
the coaxial cable short circuited with as low 



BASIC CONNECTOR 
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iii(luct4uice u 8hori ud () 088 ible, such as a sheet 
of thin copper wrapped tightly around the end 
of the cable. 

The reactance ia calculated using the Smith 
Chart or transmission-line equations as pre- 
noasly outlined. The measured impedance of 
the unknown can he corrected for the effect of 
the shunt capacitance by the following equa- 
t ioiLs*: 



where Hm and are the measured resistance 
and reiictance and A'a is the mensure<l reactance 
of the shunt capa<*ilancc. Since Xa is capacitive, 
the quantity inserted in the equations will he 
negative. 

The reactance of the lead inductance is 
measured by disconnecting the unkno^\m and 
(‘omie<*ting the ends of the leads to a metal 
sheet without disturbing the position of the 
leads. The lead reactance, Xl, is subtracted 
fmm the effe<!tive reactance, A%. 

Xx - X, — Xl 

The .simpliffed method of measuring the lead 
capacitance and inductance outlined above 
breaks dowm as the lead inductance and capaci- 

*Thc«e will be recofmiMd m the taine equation* thst are 
used to correct for lead capeeitnnne in the Ttps 016*.\ 
fUdio-TYpquency Bridce. 



Figure 12. Plot of standing-wove ratio of the Type 
874-WM 50-Ohm Termination os o function of 
frequency. 


tance appniach resonance. The capacitive react¬ 
ance of the lends should l)e at least five times 
the inductive reactance. 

Another method of mounting coiufstiients for 
measurement is to connect b) the slotted line a 
short length of air line with its outer conductor 
terminated in a metal disk or plate ns shown in 
Figure 10. In this case, the unknown is con¬ 
nected directly to the end of the inner con¬ 
ductor of the slotted lino and to the ground 
plate. If the component is connected with th<* 
iead.s normally uinl with it, only the terminal 
capacitance need l>e correeterJ for as indicateil 
previously. The effect of any zulditional leads 
required can be corrected for. 

The results of measurements mmle on a 10 
ceramic capacitor with its owni leails a|»- 
pn>ximately 5s shown in 

Figure II, in which the reciprocal of the effec¬ 
tive capacitance is plotted as a function of w*. 


Rgure 11. PfoM of meouired dHsIpoHon factor and reciprocal capacitance of o 10 u^f ceramic capacitor, uting 
the didc connection shown in Rgure 10. 
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A .straight line having u alope equal to the aerien 
inductancf should reault if lx)th the true induc¬ 
tance and capm'itance are independent of fre¬ 
quency. The zero-frequency intercept should be 
the reciprocal of the low-frectuency capacitance, 
which waa mejisured at 1000 cycles and found 
to be 10.6 aMf reciprocal of the low-fre¬ 
quency capacitai\ce is then 9.6 x 10*^ which is 
in very gotnl agreement with the intercept. 
Resonance for this capacitor is seen to be at 
420 Me. The variation in dissipation factor with 
frequency is also plotted and seen to rise to 


infinity at ros4>nance. These values of dissipa¬ 
tion factor were (‘tiirwtetl for loss in the slotted 
line. 

Figure 12 shows the me^isured voltage sUuid- 
iiig-wave ratio of a Type 874-WM Tenniiiation 
Unit over a frecjudicy range from 300 to 4500 
Me. The measurements below 1000 Me are 
corret‘ted for the variatioius in probe tx>upiing 
using the 1000-cyc.lc calibration, and the viUues 
at higher frequencies corrected by averaging. 

— R. A. SODERMAN 
W. M. Hague 


RECOMMENDED EQUIPMENT 


The equipment necessary to make the 
measurements described in the preced¬ 
ing article can be selected from the ex¬ 
tensive line of coaxial elements manufac¬ 


tured by the General Radio Company. A 
recommendetl group of elements is avail¬ 
able as the Typk 874-EK Elementary 
Coaxial Kit, and includes the following: 


Type 

Same 

Ouanlily 

Unii Price 

Price 

874.A2 

Cooxiol Coble. 

25 feet 

$27.00/100 feet 

$ 6.75 

874-B 

Basic Connector.. 

2 

1.25 

2.50 

874-C 

Cable Connector. 

2 

2.00 

4.00 

874.C8 

Coble Connector. 

•2 

2.00 

4.00 

874-D20 

AdjustobJe Stvb. 

1 

10.50 

10.50 

874-050 

Adjustoble Shib. 

1 

12.00 

12.00 

874-LA 

Adjustable Line. 

1 

15.00 

15.00 

874-LB 

Slotted Line. 

1 

220.00 

220.00 

874-P 

Panel Connector. 

2 

2.50 

5.00 

874.Q1 

Adopter to Type N. 

I 

4.50 

4.50 

874-R20 

Potch Cord. 

2 

8.00 

16.00 

874.R32 

Potch Cord. 

I 

1 5.75 

5.75 

874-T 


1 

7.50 

7.50 

874-WM 

Matched (50i2) Termination. 

1 

10.50 

10.50 

874-WN 

Short-Circuit Termination. 

1 

3.50 

3.50 

874-WO 

Open-Circuit Termination. 

1 

2.00 

2.00 

874-Z 

Stand. 

1 

1 12 50 

12.50 


TOTAL Typ« 874>EK EUfn«ntory Coaxial Kit.$342.00 


If very high standing-wave ratios are to be measured, a Type 874-L\' Microinf‘ler 
Wrnier .Vltachment .«^hould also be purchased as well as a harmiaiic filter. 


Type 


Met 


874-LV 

874-F1000 

874>F500 


Micromafar Varniar Attachment.. $ 20.00 

Low-Post Filter. 22.50 

Low-Pots Filter.•..- . 22.50 


Rower sources and detector cciuipment 




... ......... 


as follows: 
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I 

Type 

Power Sources 

Price 

1209-A 

1207-A 1 

1207-P2 

1205-A 

874-R20 

Unit Oscillator, 250 to 920 Me ... .. 

Unit Oscillator (modulotor). 

Tuning Unit... 

Unit Power Supply.. 

Patch Cord. 

$235.00 

73.00 

17.50 

70.00 

8.00 

11 

Type 

or 

$403.50 

Price 

1021-AU U-H-f| 

Signal Genarotor, 250 to 920 Me.| 

$615.00 


Detectors 


I — For use with crystal rectifier in slotted line: 

Type 

Price 

1231-B 

1231-P2 

1231-P4 

Ampliflar. 

Tunad Circuit. 

Adjustobla Attanuotor. 

$250.00 

25.00 

52.00 


or 

$327.00 

II - For use with comniunications-type receiver: 


Type 


Price 


874-MR 
1209-A 
1205-A 


Mixer Rectifier 
Unit Oscillator 
Unit Power Supply 


$ 35.00 
235.00 
! 70.00 


$340.00 

Xi/i’e: If deairetl, the Type 1208-A Unit Oscillator can he used instead of the Type r209-A, and 
the second harmonic used to cover the frequencies above 500 Me. The price of the Type 120S-A 
Unit Oscillator is $190.00, making the total price of oscillator, mixer, and power supply $295.00. 


(General Radio EXPERIMENTER is niaileii tcitltoul charge each 
^ month to engineers^ scientists^ technicians, and others interested 
in comtnunication~frequency nieasurenient ami control problems, 
U hen sending requests for sttbscriptions and address-chatige notices, 
please supply the following information: name, company adilress, type 
of business company is engaged in, and title or position of imlividual. 


GENERAL RADIO COMPANY 

275 MASSACHUSETTS AVENUE 

CAMBRIDGE 39 MASSACHUSETTS 

TELEPHONE: TR owbridge 6-4400 

BRANCH ENGINEERING OFFICES 

NEW YORK I. NEW YORK LOS ANGELES 31. CALIFORNIA CHICAGO S. ILLINOIS 

SO WEST STREET 1000 NORTH SEWARD STREET 920 SOUTH MICHIGAN AVENUE 

TEL.-WOrlh 2*583? TEL.-H0ll|eiid 9 6201 TEL.-WAbaib 2-3820 


IN 



lET LABS, INC in the GenRad tradition 

www.ietlabs.com 
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